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* ABSTRACT IS AVAILABLE IN THE ALL AND I ALL FORMATS* 
Barbiturase, which catalyzes the reversible amidohydrolysis of 
barbituric acid to ureidomalonic acid in the second step of oxidative 
pyrimidine degradation, was purified to homogeneity from Rhodococcus 
erythropolis JCM 3132. The characteristics and gene organization of 
barbiturase suggested that it is a novel zinc -containing amidohydrolase 
that should be grouped into a new family of the amidohydrolases 
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superf amily . The amino acid sequence of barbiturase exhibited 48% 
identity with that of herbicide atrazine-decomposing cyanuric 
acid amidohydrolase but exhibited no significant homology to other 
proteins, indicating that cyanuric acid amidohydrolase may have evolved 
from barbiturase. A putative uracil phosphoribosyltransf erase gene was 
found upstream of the barbiturase gene, suggesting mutual interaction 
between pyrimidine biosynthesis and oxidative degradation. Metal analysis 
with an inductively coupled radiof requency plasma spectrophotometer 
revealed that barbiturase contains similar to4 . 4 mol of zinc per mol of 
enzyme. The homotetrameric enzyme had K-m and V-max values of 1.0 mM and 
2.5 mumol/min/mg of protein, respectively, for barbituric acid. The 
enzyme specifically acted on barbituric acid, and dihydro-L-orotate, 
alloxan, and cyanuric acid competitively inhibited its activity. The 
full-length gene encoding the barbiturase (bar) was cloned and 
overexpressed in Escherichia coli. The kinetic parameters and 
physicochemical properties of the cloned enzyme were apparently similar to 
those of the wild-type. 
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AB The invention relates to a potato cDNA which codes for 

dihydroorotase (EC 3.5.2.3). The invention also relates to the 
use of these nucleic acids for producing a system for screening for 
dihydroorotase-inhibiting compds . , potential herbicides. Thus, 
transgenic potatoes expressing antisense dihydroorotase cDNA 
exhibited reduced growth. Growth inhibition was proportional to the 
degree of inhibition of dihydroorotase gene expression. 
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Pseudomonas sp. strain ADP metabolizes atrazine to cyanuric acid via 3 
plasmid-encoded enzymes, AtzA, AtzB and AtzC. The 3rd gene in the atrazine 
catabolic pathway, atzC, was cloned from a Pseudomonas sp. strain ADP 
cosmid library as a 25-kb EcoRI DNA fragment in Escherichia coli. The 
atzC gene was further delimited by functional analysis following 
transposon Tn5 mutagenesis and subcloned as a 2 kb EcoRI-Aval fragment. 
An Escherichia coli strain containing this DNA fragment expressed 
N-isopropylammelide-isopropylamino -hydrolase activity, metabolizing 
N-isopropylammelide stoichiometrically to cyanuric acid and 
N-isopropylamine . The 2.0-kb DNA fragment was sequenced and found to 
contain a single open reading frame of 1,209 nucleotides, encoding a 
protein of 403 amino acids. AtzC showed modest sequence identity of 29 
and 25%, respectively, to cytosine-deaminase and dihydroorotase 
, both members of an amidohydrolase protein superfamily. Overall, data 
suggested that AtzA, AtzB and AtzC diverged from a common ancestor and, 
by random events, have been reconstituted onto an atrazine catabolic 
plasmid. (37 ref) 
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